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Safety Share: Chemical Hazards

Hazard Classifications:

Health:

Toxicity
Sensitization
Carcinogenic
Mutagenic

Physical:

Flammable/Explosive
Reactive

Oxidizer

Corrosive

Irritant

Pressurized gas

UNCLASSIFIED

HEALTH HAZARD FIRE HAZARD

4 DEADLY 1 FLASH POINT:

3 EXTREME DANGER 4 BELOW 73°F

2 HAZARDOUS 3 BELOW 100°F

1 SLIGHTLY 2 BELOW 200°F
HAZARDOUS 1 ABOVE 200°F

0 NORMAL 0 WILL NOT BURN
MATERIAL

N

N

SPECIFIC INSTABILITY
HAZARD 4 MAY DETOMATE
ouwzen o R
ACID ACID 2 VIOLENT CHEM.
ALKALINE ALK CHANGE
CORROSIVE  COR 1 UNSTABLE IF
USE NO WATER W HEATED
RADICACTIVE % 0 STABLE

Slide 3

« Los Alamos

NATIONAL LABORATORY
E5T.1943



SMART LAB Project
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. SMART LAB KEY COMPONENTS

1

What is a Smart Lab?

Fundamental platform of dynamic,
digital control systems

Demand-based ventilation

Exhaust fan discharge velocity
optimization

Pressure drop optimization

Fume hood flow optimization

Low power density, demand based
lighting

Commissioning with automated cross
platform fault detection
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Smart Lab’s Project Scope: CINT
Engineering Project

|dentify/Define problems to be solved in TA-03-1420 (CINT)

Propose renovations regarding key Smart Lab components
Perform life-cycle cost analysis for the proposed renovations

Learn and use Project Management roles/skills
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Gantt Chart

ID \Task \Task Name Duration Start Finish Predecessors Resource Names Notes Ihe 2019 \me 2019 August 2019
bMode 2 [ s e [ mluwlwlowolalslalols[elnlulvlaolaleleli[a]l7r]n
1 » Preliminary 8 days Wed 6/5/19  Fri 6/14/19 CINT: TA3-1420 Study Smart Labs, 1 CINT: TA3-1420
Research/Team Roles CINT, and meet with
SMEs.
3 » PID Form 1day Wed 6/5/19 Wed 6/5/19 350-100-FMO1 ||
24 » Sign Up -Symposium 1 day Tue 6/11/19 Tue 6/11/19 Deadline [ Deadline
2 » Draft Mission Needs 2 days Wed 6/12/19 Thu 6/13/19 350-105-FMO1 (]
Statement
7 » Building 11 days Wed 6/19/19 Wed 7/3/19 Ed Crespin, MSS-STO, Check inventory, s Ed Crespin, MSS-STO, ecrespin@lanl.gov
Walkthroughs ecrespin@lanl.gov floor plan, HVAC,
BAS.
8 > Components of 31 days ‘Wed 6/19/19 Wed 7/31/19 B ]
Paster
13 Numerical Analysis 3 days ‘Wed 6/19/19 Fri6/21/19 —
9 Create/Send Out 2 days Thu 6/20/19 Fri6/21/19 Ask about purpose, I
Survey for Tenants facility, and workers.
10 » Design Solutions for 11 days Wed 6/26/19 Wed 7/10/19 Draft drawings and [
CINT cost
5 » RCD,PRID 4 days Fri6/28/19 Wed 7/3/19 \—
6 » RPA 4 days Fri6/28/19 Wed 7/3/19 I
11 » 1st Life-Cycle Cost 2 days Thu 7/4/19  Fri 7/5/19 Matney's LCCA Excel [
Analysis calculator.
12 » Meet with SMEs 5 days Mon 7/8/19 Fri 7/12/19 Discuss design I
(again) concepts
4 » Funding-Preparation 3 days ‘Wed 7/10/19 Fri 7/12/19 Steve Class 4 or 5 o Steve Morton,smorton@lanl.gov
of Cost Esimate Morton,smorton@Ianl.
15 » Final LCCA 2 days Thu 7/11/19 Fri 7/12/19 [T
14 » TAB 2 days Wed 7/17/19 Thu7/18/19 Test, Adjust, Balance [E]
16 » Finalize Design 6 days Wed 7/17/19 Wed 7/24/19 [—
17 b s Finalize Drawings 5 days Fri 7/19/19  Thu 7/25/19 [
| 18] » Contruction Plan 2 days Wed 7/24/19 Thu 7/25/19 Steve Morton,Julia Prioritization/Gantt Jm Steve Morton,Julia Haagenstad juliak
Haagenstad
juliah@lanl.gov
19 » Project Finished 1 day Fri 7/26/19  Fri 7/26/19 (8]
20 »> Create Poster and 3 days Fri7/26/19  Tue 7/30/19 I—
Presentation
21 » Print Poster 1 day Wed 7/31/19 Wed 7/31/19 B
22 » Student Symposium 1 day Tue 8/6/19  Tue 8/6/19 B
23 » Final Presentation 1 day Thu 8/8/19  Thu 8/8/19 097? ]
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Accomplishments and Barriers:

ACCOMPLISHMENTS: BARRIERS:

General research « Response from CINT to
Six SME meetings schedule group tour
Gantt chart « Transportation

Team roles

PID

Draft of tenant questions

Draft Mission Needs
Statement
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Group Brainstorming: Current Design Subjects

Flow Volume i i LED/Natural
[p— Chemical Banding REnergy £ austintake Col
AN, . ecovery xhaust/Intake Coils

BAS Controls HVAC Adjustments System BAS Controls
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Presenter
Presentation Notes
Zoning of hazards to certain lab rooms in order to improve efficiency in less hazardous areas (air recirculation, equipment present, fan speeds, etc.)
Drawings should have pre-built area for heat exchanger option in mechanical room (needs coils in exhaust areas and intake areas)



Plan of the Week (POW):

ACTION ITEMS

Gather data from tenants (tour)

Compare facility features with current documents (tour)
Outline Student Symposium poster

Begin numerical analyses for top ideas

Student Symposium application (today)
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Individual Project:

Life-Cycle Cost Analysis
(LCCA) Calculator
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.

Why a calculator?

LANL engineers struggling to commit time to
thorough LCCA

Required by Engineering Standards Manual
STD-342-100

Process outlined in the NIST Handbook 135
(1995), with annual supplemental rates
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Presenter
Presentation Notes
During the design phase of every project, choosing the lowest cost option
LCCA can be a tedious process by hand.



Calculator Example:

Cost of Gas vs. Electric LCC Analysis Calculator CASH FLOWS (IN MILLIONS) FOR GAS/ELECTRIC CASH FLOWS (IN MILLIONS) FOR 100% Flectric
- See Appendlx C in NIST Handbook 135 for Guidance CATEGORY YEAR # IN LIFETIME _ COST PER YEAR Notes CATEGORY YEAR # IN LIFETIME | COST Notes
PROJECT IDENTIFICATION Notes Initial investment 0 s 11.00 Initial investment: e 10.30
Project Name: Fun Project Yay Total Electricity: all 5 1.30 (Usually 30.08 per kw/h) Total Electricity: all B 2.00 |{usually $0.08 per kw/h)
OM & &: I 0.80
Fiscal year: 1995 s § S OM &R all £l 00
R - Totzl Natural Gas:  all s 0.50 (Usually $3.5 per million Btu) Water all 3 0.0000017
Location: LANL Dok region
Water: all g 0.00000170 all
Base Date (BD): 5/3/2019 MM/DD/YYYY i "
a
Service Date (SD): |8/25/2022 MM/DD/YYYY I all
al
Design Feature to all Fan Replacement 12( 8 1.20 |Other One-Time Costs
be Evaluated: Energy source Gas Line Extension 0 s 1.60 Economizer Install al s 0.10 |({replacements, disposal, etc.)
List Constraints: Attach page if needed Fan Replacement 12| % 0.16 |Other One-Time Costs
Enerey/Water Economizer Install als 0.0125 |(replacements, disposal, etc.)
Conservation
Study? (FEMP) Yes (yes orno)
OMB A-94? Office of Management Resale value: 55 8 370 End of Life Expectancy Resale value 358 035 End of Life Expectancy
Mo and Budget circular? salvage Value: a5 & 003 End of Life Expectancy Salve Value: 35 § 0.03 End of Life Expectancy
BASE CASE AND ALTERNATIVES Total Cost of Lifetime (Millions): 474.05 Total Cost of Lifetime (Millions): ___$ 453.93

Name and describe base case and alternatives to be analyzed:
Base case is 100% electric energy, as preferred by management.

Annual Cash-Flow Diagram - Gas/Electric
Annual Cash-Flow Diagram - 100% Electric

$12.00
- - == Electicity 512.00
s200 Initial Irvestment s10.00 - E.Efl'“‘r
OMER Initial Irvestment
2 56.00 Ressie Beneft L 5800 oM ER
£ s400 —+—Salage Benefit E $6.00 Resale Banetit
i 52.00 1 m  OtherCests E ca00 —#— Saliage Berefit
% ) ) B OtherCosts
GENERAL INFORMATION: voF Iy ! .?. 5 h % - g S :a:: = g spo0 ool L4 — Water
Name of Analyst: Matney Juntunen | si2.00) e, [ ]
Phone Number: 406-203-8951 | st=00) . § el * _
0 B 10 15 0 5 0 E
Z-Number: 341830 s(.00) — si200) —_—
Date of Study Years Years
Completion: 6/12/2019|MM/DDYYY
KEY DATES Notes
Years of Life: Quant‘lt',r {commonly 35
BD: 5/3/2019 years)
5D: 8/25/2022
End of Study 6/12/2018

User entries are coded for processing throughout the workbook.
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Calculator Example Continued:

Specify GasfElectric Investment Costs: (in Millions)
DISCOUNT FACTOR |~ PRESENT Calculate Savings-to-Investment Ratio:
CATEGORY AMOUNT Notes FACTOR Notes TABLENO. VALUE
Initial Investment: $ 1100 1 (Inflation S 11.00 Lower-First- Higher-First-
Resale: ¢ (3.70) 0.554| included in A-1 g (2.05) Operational-Related Costs: Cost Option  Cost Option Savings
Salvage: $  [0.03) NIST $ - Total Energy: & 30.26 S 19.67 $ 10.59
Fan Replacement 5 135 See 0.701| Handbook A1 5 0.88 OM&R: & 1042 5 1190 S (1.49)
Ecomomizer Install S 0.01| previous 0.692| 135 Annual s 0.01 Water: & g g -
sheet Suppliment s - i Sum of Other Costs: § S S
values and discount S
parts factors) 2 Total Op. Savings (in Millions): $ 9.10
Higher-First- Lower-First-
Total Investment-Related Costs:  $ 9.84 Investment-Related Costs: Cost Option  Cost Option Savings
Initial Investment: $ 1100 5 1030 $ 0.70
Specify Gas/Electric Operation-Related Costs: (in Millions) i Resale+Salvage: & (2.05) S (0.22) $ (1.83)
DISCOUNT FACTOR = PRESENT f Sumof OtherCosts: ¢ 088 & 091 & {0.03)
CATEGORY AMOUNT Notes FACTOR Notes TABLE NO. VALUE
Total Electricity: s 130 15.13| (Inflation Ba3 s 15.67 1 Total Additional Investment (in Millions): $ {1.15)
OM &R: 4 0.80 14.88| included in A-2 g 11.90
Total Natural Gas: S 050 MNIST S
Water: $ 000 See Handbook $ Savings-to-Investments Ratio (SIR):-
previous 135 Annual s
sheet Suppliment S
values and discount 3
parts factors) S
$
Discount Payback Period Result:
Total Operation-Related Costs: S 31.57 First Positive Savings: 5 0.462
Total Gas/Electric Present Value Life Cycle Costs: S 41.41 FISCAL YEAR OF DISCOUNT PAYBACK: 2024
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Accomplishments and Barriers:

ACCOMPLISHEMNTS: BARRIERS:

First draft demonstrating Response time from
the example provided in sources regarding line-item

NIST Handbook 135 costs

Printer-friendly First “real” run

Assignment for TA-15
office trailers

Assignment for TA-16
fire station
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Plan of the Week (POW)

STEPS OF ACTION

* Receive cost estimates from current projects

* Use similar past projects to extract missing values

* Use line-item information to run LCCA projects

Collaboration with project personnel allows the LCCA to occuir.
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